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(54) Module and unified network backplane interface for local networks 



(57) A module and unified network backplane inter- 
face for a local network, which Inoludee a circuft board; 
a plurality of sockets on the circuit board for receiving 
plug-In network devices; power ilnee on the circuit board 
to one or more sockets for powering a plug-in network 
device In each socket; communlcailon lines on the cir- 



cuit board to each socket for communication between 
plug-In network devices; and a housing for the circuit 
board, power lines and communJcatlon lines, including 
openings for exposing said sockets. The backplane also 
have a central embedded platform-independent config- 
uration utllliy aooeeeible via a web browser to configure 
all plug-In devtees in one session. 
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Description 

Field of the Invention 

[00011 The present invention relates generally to net- 
work systems, and in particular to modular network ap' 
paratus. 

Background of the Invention 

[0002] With the growing number of households and 
email businesses having more than one computer, fimall 
networks have evolved. General availability of broad- 
band provides such small networks access to the Inter- 
net. However assembly of the various componente In 
such a network la cumbereom?. requiring skilled help. 
And, the assembled components Include associated 
maze of cabling. Further, the assembled network com- 
ponents require configuration by professlonale staff to 
psrfonn desired functions such as e g. modenrt/broad- 
band accesSt firewall security protection, router, hub/ 
switch, network-attached storage (NAS), printer server, 
etc. 

[0003] FIG. 1 shows an example of such networi< 1 0, 
wherein a number of user computers 12 and devices 
such as wireless access devices 14 and corresponding 
wireless access point 15, shared storage sever 1 6, print 
server 16, printer 19, firewall 20. modem 22, are con- 
nected to a switch 24, for communication therebetween. 
Each device Is connected to the switch via communica- 
tion cable 25. Further each device includes a power ca- 
ble 26 for powering thai device. As such, each device 
has its own cfibling, software, power cables, input/out- 
put for each device (such as network attached storage). 
The various communication and power cables 26, 26 
forni a maze of wires that are disorganized, and the var- 
ious devices have to be scattered over a desktop or on 
the floor. And, each device must be separately config- 
ured by painstakingly calling up and executing the par- 
ticular configuration software for that device. 

Brief Sunftmarv of the Invention 

[0004] The present invention alleviates the above 
shoncomlngs. In one embodiment the present Invention 
provides a module and unified network backplane Inter- 
face for a local network, which Includes a circuit board; 
a plurality of sockets on the circuit board for receiving 
plug-in network devices; power lines on the circuit board 
to one or more sockets for powering a plug-in network 
device in each socket; communication lines on the cir- 
cuit board to each socket for communication behvesn 
plug-in network devices; and a housing for the circuit 
board, power lines and communication lines, including 
openings for exposing said sockets. Further, embedded 
software an tha backplane provides a common user In- 
terface to configure all plug-In devices. 
[0005] Preferably, the backplane provides compact 



dimensions for desk, floor or wall installation, it allows 
modular components plug ins for different network func- 
tions. The backplane is flexible wherein a user can add/ 
remove plug-in components to suit additional users or 
5 newteohnoiogy. it is simple to install and configure plug- 
Ins, and essentially eilminetes external cabling other 
than ihat to e.g. Internet connection (phone line or TV 
cable} and to user devices (e.g., PCs, printers, etc.) 

Brief Description of the Drawings 

[00G6] These and other features, aspects and advan- 
tages of the present Invention will become undersxood 
with reference to the following description, appended 
claims and accompanying figures where: 

FIG. 1 Shows a block agram of conventional com- 
plex and unmanageable Interconnection of network 
devices, wherein each device is connected to a mul- 
ti-port switch by a communication cable, and to a 
power source by a power cable; 
FIG. 2A Shows a perspective view of an example 
network backplane according to the present inven- 
tion with several componems plugged therein; 
FIG. 2B shows another perspective view of an ex- 
ample network backplane according to the present 
invention with a plug-In component being inserted 
therein; 

FIG. 3 shows a block diagram of a networic utilizing 
the backplane of FIG. 2, including the underlying 
electronics and interconnections; 
FIG. 4A shows example user interfaces according 
to an embodiment of embedded software in tha 
backplane of FIG. 3; 

FIG. 4B shows an example flowchart of an embod- 
iment of steps of configuration software embedded 
in the backplane of RG. 3; and 
FIG. 5 shows a block diagram of another network 
utilizing ihe backplane of FIG. 3. 

[0OO7] In the drawings, like elements have like refer- 
ence numbers. 

Detailed Qeecrlption caf the invention 

[0008] Referring to FIG. 2A. an example modular net- 
work backplane appliance 30 according to the present 
invention Is shown. The backplane is 30 customizable 
and expandable (e.g., add features later), provides a 
unifiod network backplane and power connections (few- 
er cables and outlets), and provides a unified (single ap- 
plication) software configuration of all plug-In devices. 
[0009] The modular nehnroric bacKplane 30 appliance 
comprises a housing 32, preferably no larger than an 
office lelephone and small enough to comfortably fit on 
a desktop, or ba mounted to a wall with mountings 34 
near a communication sen/ice entrance (phone, cable, 
etc.) As shown In example FIG. 2B, the plug-in modules 
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38 can be compact, and In one example each within an 
envelope of about 4" x 5" x r. The modules 3B can be 
smaller based on paclcaging technology. Punher, the in 
one example, the housing can be about 12" x 6" x 2^ 
Other dimensions for the housing 32 and modules 39 
are possible. 

[001 0) The housing 32 includes (keyed and optionally 
color-keyed) pluggable sockets 36 (e.g.. Sccketl 
through Socket?) for various types of plug-in devices 38 
to be plugged into the backplane 30 for local network 
connection. The shape and dimensions of sockeia 36 
and plug-In devices 38 are selected to mutually cooper- 
ate, as shown In FIGs. 2A-B. 
[0011] FIG. 3 shows a block diagram of a backplane 
circuit 40 in the backplane 30 of FiG. 2 and a network 
utilizing the backplane 30. FIG. 3 shows the underlying 
electronics and interconnections of the backplane circuit 
40 and various plug-in and oiher devices 38 connected 
to the backplane circuit 40. 

[0012] For example, as shewn In FIG. 3. Socksti is 
dedicated to external network connectivity (e.g., analog 
modem. DSL modem. Cable modem), Sock0t2 is dedi- 
cated as a bridge (e.g., either a router with firewall or a 
Jumper for unprotected access such as dialup) between 
an external network (e.g., Iniemet) and the local network 
42. Additional sockets 36 are general purpose for other 
devices 3B such as e.g. print server, shared storage as 
well as hubs and/or switches lo connect other devices 
such as user computers (e.g., personal computers), 
servers, to a swiich 44 in the olrculi 40. . 
[0013] In one version, the underlying circuit 40 In- 
cludes a multiple 1 00 base T Ethernet connector 46 for 
connecting the local network 42 to an external network. 
Sccketl and half of Socket2 are an Isolaied segment (i. 
e., open to external networksuch as Internet, unprotect- 
ed), whereas the other half of Socket2 connects to the 
integral switch 44 supporting all the additional sockets 
36. The electrical/mechanical connection for each sock- 
et 36 can be proprietary to restrict the user to selecting 
a brand of device modules/components to plug into the 
back plane circuit 40, or e.g. a standard RJ-45 modular 
plug/socket to allow use of existing hardware, as de- 
sired. Use of existing hardware, however, may preclude 
use of thecentral configuration software forthat module. 
[001 4] The backplane circuit 40 can provide function- 
aliiy of e.g. a multi-port Ethernet switch 44, Integrated 
onto a circuit board 48 with pluggable components. 
Rdtherthan runnlngcables between each of the devices 
38 and power supplies for each device/component 38, 
the backplane 48 provides power circuit 60 supply pow- 
er from a power supply 6i . a configuration bus 62, net- 
working for bridging all Of the components though 
switches 44, 46 and trace lines 54. ' 
[0015] Connection between the backplane 40 and us- 
er compongnts such as personal computers can be e. 
g. out of either hub or switch module 36 that plugs Into 
the backplane 40. Such connection can utilize e.g. 
standard Ethernet cabling, or a module that uses phone 



lines, or a plug in for wireless networ1<ing (l.e., a home 
connection for th© users). One of the modules is the 
switch or hub that is connected to hardwired users, and 
a different plug in module provides wireless connection 
s to any mobile users within the area. 

[0016] The backplane circuit 40 further Includes a 
configuration processor 58 and memory 60 for configu- 
ration software 55 lor user configuration of the devices 
38 connected to backplane circuit 40. The configuration 
1^ software can reside in the memory 60 and be executed 
by the configuration processor58. Additional embedded 
code can be resident on the backplane processor 58 for 
management of the backplane switch 44, Likewise, 
each device 38 can Include Its own local processor and 
15 memory to handle the tasks specific to that device 38. 
[0017] Referring to FIQ. 4A. the configuration soft- 
ware 55 pnsvldes plaifomi Independent user Interface 
62 (e g. Web browser pages 62a. 62b, 62c) that allow 
user configuration of the components connected to the 
backplane 4o, Preferably, the oonfigurabon software 55 
provides a common user interface (e.g., Web browser 
screen) 62 to configure each component 38 individually 
from that user inierface 62. For example, as shown In 
example user interface pages 62a, 62b, 62c in FIG. 5, 
Similar steps can configure each component 38 in one 
session* whereby it is unnecessary to call up and exe- 
cute a separate configuration software for each compo- 
nent 38 to configure that component 38, For example, 
the user Interface page 62a shows ussr-selectable op- 
tions for basic configuration of the backplane circuit 40, 
the user interface page 62b shows user-'selectable op- 
tions for configuration of a Storage server device 38 con- 
nectedto the backplane circuit 40, andthe user interface 
page 62c shows user-selectable options for configura- 
tion of a printer server 38 connected to the backplane 
circuit 40. 

[PQ1B] The oonfiguration software 55 and user Inter- 
face 62 can be platform and operating system independ- 
ent, utilizing e.g. TCP/IP as the communication protocol 
between ihe devices 38 plugged into the backplane 40. 
The configuration software 55 can be designed to re- 
quire minimal knowledge of networking from user and 
be simple to sat up. The configuration software 55 pro- 
vides additional, advanced configuration for users with 
networking knowledge, and can be password protected. 
A "reset to default configuration" option allows restora- 
tion of the system if settings are corrupted. 
[0019] FIG. 4B shows an example flowchart of an em- 
bodiment of steps of configuration sofhwar© 55. provid- 
ing the example user Interface 62 of FIG. 4A. The con- 
figuration software 55 can be emt^edded In nonvolatile 
memory in memory 60 on the backplane 40 for compo- 
nents 38 supported for plug-In and/or connection to the 
backplane 40, so that when a component 38 (e.g., print- 
er server) is detected by tha configuration software 55 
or accessed by a user device over the local network 42 
(step 1 00), the component 38 identifies itself (step 1 02), 
if configuration instructions (program code/information) 
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i« available In e.g. the memory 60 (I.e., the component 
38 Is supponed by the backplane 40) (step 103). then 
the user interface 62 le generated based on the compo- 
nent infomiatlon, and displayed (aiap 1 04) such that the 
user can provide configuration commanda/eelactiona 
for that component 38 via the common user interface 62 
(step 100), wherein the configuration configures the 
component 38 baaed on one the user conflgurailon 
commands and received/stored configuration Informa- 
tion (step 108). The baol<pIane memory 60 Includes a 
driver program for each component 38 supported, (e.g. 
shared driver that can be used for each component). 
[0020] Components 38 that are not supported by the 
baclqslane 40 in terms of configuration software, Include 
drivers that can be obtained added to the existing drivers 
in the backplane memory so (step 1 1 0), when such com- 
ponents are connected (e.g., the added component in- 
cludes software that communicates with to the configu- 
ration software 55 on the baclqplane or network PC. to 
configure itseif. and the backplane memory 60 includes 
driver space to store the driver of that component). As 
such, if a connected component 38 is not recognized by 
the backplane configuration software 55, then ihe driver 
for that component Is provided to the backplane config- 
uration software 55 e.g., from a floppy disk (plug and 
play standard). Further, the components can include lo- 
cal processor/memory/embedded code to perfomn the 
device-specific functions. Updates to that code can be 
downloaded to the non-volatile memory 60 e.g. FLASH 
RAM via the web browser 62 to provide new drivers or 
new backplane functionality. 
[0021] A9 shown by example Fl<3. 5. a module net- 
work back plane 30 according to the present invention 
provides compact dimenstone for desk, floor or wall in- 
staiiaTion. it allows connection of components 38 (e.g., 
connection of plug-in devices 3d. and connection of oth- 
er devices such as hardwired PCs 70 and wireless de- 
vices 72, via switches and wireless access plug^lns 38, 
respectively) for different network functions. The back- 
plane 30 IS functionally flexible wherein a user can add/ 
remove components 38 (plug-Ins and other devices 70. 
72) to suit additional users or new technology. It Is sim- 
ple to install and configure plug-ins 38. and essentially 
elimlnaies external cabling other than that to e.g. Inter- 
net connection (phone iine or TV cabie) and to user de- 
vices (PCs, printers, etc.) With a 100batseT(100 Mbits/ 
sec) Ethernet switch as the underlying fabric of the back- 
plane 30, network speeds are comparable to large cor- 
porate installations. 

[0022] The present Invention has been described in 
considerable detail with reference to cert^n preferred 
versions thereof; however, other versions are possible. 
Therefore, the spirit and scope of the appended claims 
should not be limited to the description of the preferred 
versions contained herein. 
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Claims 

1. A network backplane Interface for a local network, 
comprising: 

5 

(a) adroit board; 

(b) a plurality of sockets connected to the circuit 
board for receiving plug-in network devices; 

(c) power fines on the circuit board to one or 
10 more sockets for powering a plug-in netwoi1< 

devtee in each socket: 

(d) communication lines on the circuit board to 
each socket for communication with the plug-in 
network devices; and 

IS (e) a housing forihe circuit board, power lines 

and communication lines, Including openings 
for exposing said sockets. 

2. The backplane of claim 1 , further comprising a com- 
20 muntcation controller which allows communication 

between the plug^ln devices. 

3. The backplane of claim 1 , further comprising a con- 
• figuration circuit on the circuit board which provides 

25 configuration of one or more plug-in devices. 

A. The backplane of claim 3. wherein the configuration 
circuit comniunicates with a plug-in device In a 
socket to Identify the plug-in device and configure 
30 the plug-in device for network communication. 

5. The backplane of claim 3, wherein the configuration 
circuit comprises; 

S3 (1) memory for storing configuration instruc- 

tions for configuring one or more different plug- 
in devices, and 

(2) processor for executing the configuration in- 
struct! ons to - communicate with a plug- in de- 
40 vice In a socket, and configure that device for 

network communication. 

6. The backplane of claim 3, wherein the configuration 
circuit Includes a configuration memory having con- 

49 figuration Information for a plurality of predeter- 
mined plug-In device types. 

7. The backplane of claim 6, wherein the configuration 
drcuit Includes extended configuration memory for 

50 storing configuration information for additional de- 
vice types. 

8. The backplane of claim 3. wherein the configuration 
circuit includes an embedded configuration module 

55 to configure plug-in devices in a configuration ses- 
sion. 

9. The backplane of claim 8. wherein the configuration 
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module configures ail plug-In devices in one config- 
uration session 

Ths backplane of claim 8. wherein the configuration 
module comprises a platform*independent configu- 
ration soflwars. 



11. The backplane of claim 9, wherein the contlgurat'on 
circuit provides a user interface for receiving user 
configuration commands. 

12. The backplane of claim 1. wherein at least one 
socket is dedicated to connection end commijnloa* 
tion with an extemal neiwork. 

13. The backplane of claim 12. further including a 
switch for connscting a security module between 
said socket for e)ctemal connection, and ths local 
network. 

14. The backplane of claim 13. further Including a con- 
nection for bridging a security module between said 
socket for external connection, and the local net- 
work. 

IS- The backplane of daim 1, whersln a socket com- 
prises a RJ-45 socket. 

16. The backplane of claim 1, wherein a socket com- 
prises a proprietary conneaor combining power 
and data connections. 

17. A network backplane interface for a local neiwork, 
comprising: 

(a) a plurality of sockets for receiving plug-In 
network devices; 

(b) power lines to one or more sockets for pow- 
ering a plug-in network device in each socket; 

(c) communication lines to each socketforcom- 
munlcatlon with the plug-in network devices; 
and 

(d) a configuration module for configuration of 
one or mors plug-In devices, wherein the con- 
figuration module communlcaies with each 
plug-in device In each socket to identify the 
plugHn device and configure the plug-in device 
for network communication. 

18. The backplane of claim 17, wherein the configura- 
tion module comprises: . 

(1) memory for storing configuration Instruc- 
tions for configuring one or more different plug- 
in devices, and 

(2) processor for executing the configuration in- 
stnicilons to communicate with a plug-In device 
In a socket, and configure that device for net- 



woric communicatbn. 

19. The backplane of claim 17. wherein the configura- 
tion module includes a configuration memory hav- 

^ fng configuration information for a plurality of pre- 
determined plug-In device types. 

20. The backplane of claim 1 9. wherein the configura- 
tion module Includes extended configuration mcm- 

10 cry for storing configuration information for addition- 
. el device types. 

21 f The backplane of claim 1 7, wherein the configura- 
tion module provides configuration of plug-in devlc- 
is ee In a configuration session. 

22. The backplane of claim 21 , wherein the configura- 
tion module configures all plug-in devices in one 
configuration sessk)n. 
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23. The backplane of claim 22, wherein the configura- 
lion module comprises apiatform-lndependentcon- 

figuration software. 

24. The backplane of claim 22| wherein the configura- 
ton module provides a user Interface for receiving 
user configuration commands. 

25. A network Interface module for a local netvifork, 
comprising: 

(a) a plurality of sockets for receiving plug-In 
network devices; 

(b) power lines to one or more sockets for pow- 
ering a plug-in network device In each socket; 

(c) a switch connected lo each socket allowing 
oommunlcatlon with the plug-In network devic- 
es; and 

(d) a configuration module for configuration of 
one or more plug-in devices, wherein the con- 
figuration module communicates with each 
plug-In device In each socket to identify the 
plug-in device and configure the plug-in device 
for neiwork communication. 

26. The network interface module of claim 25, wherein 
the configuration module comprises: 

(1) memory for storing configuration instruc- 
tions for configuring one or mors different plug- 
in devices, and 

(2) processorfor executing thecontlguratiori in- 
structions to communicate with a plug-In device 
in a socket, and configure that device for net- 
work corrimunlcation. 

27. The network Interface module of claim 25, wherein 
the configuration module includes a configuration 
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memory having configuration informatign for a plu- 
rality of predetermined plug-in device types. 

28. Tlie network interface module of claim 27, wlierein 
the configuration module Includes extended conflg- « 
uratlon memory for storing configuration Informa- 
tion for additional device types. 

29. The networlc Interface module of claim 25. wlierein 
the conflgurailon modufe provides configuration of 
plug-in devices in a configuration session. 

30. The network interface module of claim 29, wherein 
the configuration module conrigures ail plug-in de^ 
vices in one conflgurBtlon session. is 

31. The n8twQri< Interface module of claim 30. wherein 
the configuration module comprises a ptatform-in* 
dependent configuration software. 

20 

32. The network interface module of claim 30, wherein 
the configuration modulo provides a user Interface 
for receiving user configuration commands, 

33. The network interface module of claim 25 further 
comprising a backplane for the sockets, power 
lines, switch and configuration module. 

34. The network Interface module of claim 33 wherein 
the backplane comprises a printed circuit board. 30 
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© Advanced Configure Usw Access j 





192,68.125.1 


yes 




192.68.125.2 . 


yes 




192.68.125.3 


none 




192.68,125.4 


yes 
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Detect c device connecfad 
to the bockplane 



Receive Identificotlon/ 
Qonflguratfon fnformatlon 
from that devrce 



103 

"configuratfon 
code for the device 
available in the 
backplane 
? 

Yes 



Generate cohfl9uratJon 
user interface using 
the device information 



Receive user 
configuration commends 
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I 



Perform device 
conflguratfon based on 
user commands and/or 

reoeived/stored 
configuration information 



-102 



11 



1 



Obtain configuration 

code (device 
configuration driver) 



104 
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-108 



Fig. 4B 
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Hardwired 
Ddvfc«s/Usdrs 
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WIRELESS ACCESS 
POINT 



SHARED STORAGE 
SNAP SERVER 



PRINT SERVER 



FIREWALL/ROUTER 



BROADBAND 
MODEM 



/ 



10 Wireless 
Users 

I 





-^8 



Printer 



74 



Externol Media 
- (phone line, 
cable, etc.) 



Fig. 5 
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